Activation and detoxification of 1,8-dinitropyrene by mammalian hepatic fractions in the Salmonella mutagenicity assay.
1,8-Dinitropyrene (DNP) is a potent, direct-acting mutagen to Salmonella typhimurium TA98 due to activation by bacterial metabolism. We have studied the effects of uninduced and Aroclor-induced rodent liver post-mitochondrial supernatant (S9), microsomes or cytosolic preparations on its activity. With the plate incorporation protocol, the reported S9-mediated inhibition of mutagenicity was confirmed and shown to be greater after induction when equivalent levels of protein were plated. Cytosol increased mutagenicity considerably whereas the inhibitory effect of S9 could be attributed to the microsomal fraction. The activating and detoxifying capacities of the various hepatic fractions derived from male Sprague-Dawley rats and female BALB/c mice were similar. In the absence of hepatic preparations, DNP mutagenicity was much lower in TA98/1,8DNP6 (deficient in transacetylase) than in TA98, although mutagenic activity could be still increased in the former strain by addition of uninduced cytosol. When DNP was pre-incubated in a liquid assay with S9 before addition of TA98, inhibition occurred and was time dependent. Thus the overall detoxifying effect of S9 is independent of bacterial metabolism. Furthermore, inhibition occurred under conditions where cytosol and microsomal components of S9 were kept together, indicating that the detoxifying effect of the microsomes predominates. The data therefore suggest that the microsomal-mediated detoxification by S9 may be due to the presence of an inhibitory component, enzymatic or otherwise, whose concentration is increased after Aroclor-induction. Nitro-reductase activities detected in TA98 and TA98/1,8-DNP6 were 10-fold higher than those in the mammalian fractions, although the activities in the latter increased to the bacterial enzyme levels after incubation of induced S9 or microsomes, but not cytosol, with an NADPH-generating system.(ABSTRACT TRUNCATED AT 250 WORDS)